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Abstract —In today’s modern world tall structures like high-rise buildings, skyscrapers, towers are needed to be 
safe and stable. To provide stability to tall structures when shear wall is not enough to provide lateral support, 
therefore wall belt supported system is the one of the best technique to increase the stability of the same. Wall 
belt supported system is provided at the periphery of the tall structures throughout its height to increase the 
stability. The current work shows the literature survey of various researchers who have been contributing in this 
field. Conclusions with the outline of the proposed work are provided at the end of the work. 
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I. INTRODUCTION 

The new and the recent techniques with inventions of 
construction methods are currently in trend and Wall belt 
supported system is one of them. To increase the stability 
against lateral loads like wind and seismic loads wall belt 
supported system is used now a days. It is necessary to 
used modern construction techniques to improve 
construction quality and stability of the structure. In 
modern high rise building construction wall belt supported 
system is used to improve building stability against lateral 
loads. There are some examples of lateral loads they are:- 

1. Seismic load 

2. Wind load 
Gravity loads on building:- 

1. Snow load 

2. Dead load 

3. Imposed load 
Special loads:- 

1. Thermal load 

2. Blast load 

3. Impact load 

4. Settlement load 


II. BELT SUPPORTED SYSTEM 

The lateral load resisting system is known as the belt 
supported system in which shear wall belt or truss belt is 
used. It resists the lateral loads on stmcture since in this 
system, the external columns are tied to the shear wall belt 
at one or more levels. It is the new lateral load resisting 
method of building construction. 



Fig. 1: 3D Sectional View of Belt Supported System 
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Fig.2: Dual System with Shear Belt 


Advantages of belt supported system- 

1. It provides more strength to the structure. 

2. It provides stability to structure against lateral loads. 

III. LITERATURE REVIEW 

Due to the increase in the demand of high rise and 
fascinating structure with vertical & horizontal irregularity, 
different themes, and increasing height day by day leads to 
new challenges and requirement of new safety measures. 
To resist from earthquake and expressly wind effect due to 
increasing stature as the stiffness of the building is 
increases with increasing height we need to adopt some 
preventing structural system. Some of them are bracings, 
shear wall, outrigger system etc. In this study outrigger 
system is taken for analysis due the fact that is found the 
most optimal system for high rise buildings and 
skyscrapers. In this system the external columns are 
connected to main inner or outer core by means of 
outrigger beams at different floors to resist against story 
drift and rotating action of core due seismic and wind 
forces. In this study various papers allied to this topic are 
reviewed in which an enormous work is done in this field 
earlier. With the help of review of research paper we came 
to know about the conclusive outcome which forms the 


research objectives of our further study (Neeraj Patel et. 
ah). 

The infrastructure building is increasing day by day all 
over the world and the main material is used in building 
construction is concrete therefore to reduce the amount of 
cement in concrete supplementary material are used. These 
supplementary materials are cheaper than cement. Silica 
fume is most popular material used in the concrete to 
improve its compressive, strength. For this purpose silica 
fume is replaced by 0%, 5%, 7.5%, 12.5%, 15%, 20% & 
25% by the weight of cement. Water binder ratio is taken 
0.42 for M-25 grade of concrete. Various tests were 
conducted in the research which showed the results of the 
same percentage at the different of 0% 5%, 7.5%, 12.5%, 
15%, 20% & 25% for the time period of 7, 14, and 28 days 
curing as a substitution of cement by micro silica on 
compressive behavior. (Prabhulal Chouhan et. al.) 

The use of fly ash in concrete is increasing day by day 
as a partial replacement of cement. There are mainly three 
grades of (OPC) cement used in concrete namely 33, 43 
and 53.it is commonly used grades of cement in 
construction industry. It is the comparative study of effects 
on concrete properties when cement is replaced by fly ash 
and concrete strength against compressibility, shrinkage 
and durability were also studied. The results of the test 
shows that fly ash improve the properties of concrete in all 
grade of ordinary Portland cement (C. Marthong et. al.). 

To reduce the bad effect of lateral loads shear wall is 
used as structural member and also it provides stability to 
the structure. This system is made up of R.C.C, timber, 
masonry, reinforced masonry. This paper shows the study 
and analysis on shear wall system behavior against lateral 
loads. Shear wall resist the lateral load on high rise 
buildings therefore it supports and provide stability to high 
rise structures (Ms. Priyanka Soni et. al.). 

In this present era of high rise buildings and 
skyscrapers it is obligatory to work on overall shape, plan 
and structure of building. The building performance under 
seismic loading is a constraint of various factors comprises 
of geometry, location and the way of earthquake forces 
transferred to the ground. The affected zones of higher 
chances of occurrence of seismic effects with respect to 
other part of the country may leads to collapse of building 
under seismic load if they are not provided with and 
structural strengthening arrangement. However, safety has 
to be the main criteria when seismic hazard has taken into 
account in multistoried buildings. In the current study the 
solution for aforementioned problem is suggested by 
providing shear wall in a specified ratio with respect to 
wall area in plan irregularity which helps in resisting lateral 
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load generated by seismic forces. This paper provides the 
review of research work previously presented by various 
researchers which shows the further research option 
(Prafoolla Thakre et. al.). 

The waste materials which can be used as additional 
cementitious material like fly ash, steel slag, blast furnace, 
silica fume etc. Silica fume improves the strength of 
concrete. Now days the good strength and good 
performance concrete is extensively used in much civil 
engineering structure. To reduce the amount of cement in 
concrete supplementary material are used. Silica fume is 
most popular material used in the concrete to improve its 
flexural, split tensile strength. For this purpose silica fume 
is replaced by 0%, 5%, 7.5%, 12.5%, 15%, 20% & 25% by 
the weight of cement. Water binder ratio is taken 0.42 for 
M-25 grade of concrete. Various tests were conducted in 
the research which showed the results of the same 
percentage at the different of 0% 5%, 7.5%, 12.5%, 15%, 
20% & 25% for the time period of 7, 14, and 28 days 
curing as a substitution of cement by micro silica on Split 
Tensile Strength and Flexural Strength (Prabhulal Chouhan 
et. al.). 

The concrete is the most used material in infrastructure 
development around the world. There are many varieties 
and grades of concrete is researched and developed in 
laboratories according to the need of specific fields. In this 
paper an experimental investigation has been done in the 
area of strength and durability of concrete by replacing fine 
aggregates by fire bricks and glass powder. And it 
recommends that fire brick and glass powder can be used 
in the place of fine aggregate (Tiwari Darshita et. al.). 

It is observed that stability of the structure depends 
upon its structural members because they transfer and carry 
loads and they also connected to each other. In the case of 
high rise buildings structure height is more therefore they 
are less stable against lateral loads. Therefore belt 
supported system and shear core outrigger system is used 
in G+10 buildings located under seismic zone IV. The 
Taranath method is used in this paper and total seven 
numbers of cases has used and compared with each other 
(Archit Dangi et. al.). 

To reduce the overall cost of the project, it is highly 
recommend reducing the cost in different manner. To make 
economic structure, the cost cutting should be done in 
every construction stages. The dual systems in building 
structure consist of structural walls and moment resisting 
frames. The walls are made up of RCC, which is a costly 
material used. The purpose of current study is to explore 
the reduction in shear wall area in multistorey building to 
reduce cost. Total 5 buildings framed in Staad pro software 


abbreviated as SA, SB, SC, SD, SE supposed to be situated 
at Seismic Zone III. Post parametric analysis results shows 
that, the reduction in shear wall area should be adapted to a 
certain limit up to 20 % for cost cutting (Prafoolla Thakre 
et. al.). 

IV. CONCLUSIONS AND OUTLINE OF THE 
PROPOSED WORK 

To conclude the above literature review, it is found out 
that it is necessary to introduce stiffness increasing 
members in tall structures to increase the lateral load 
handling capacity. Various researches already done till 
now in terms of stability improvement. Since one side of 
the current theme is to increase overall stiffness to resist 
lateral load but the other side is; that it increases overall 
construction cost. To maintain these two things, wall belt 
supported system plays a major role. Hence wall belt 
supported system should be implemented in tall structures. 

The upcoming proposed work shows various wall belt 
stability cases with different grades of concrete with 
different thickness. The optimum case of stability by 
comparing all the decided cases of different thickness will 
be implemented and shown in upcoming papers. 

ACKNOWLEDGEMENT 

I, Durgesh Kumar Upadhyay, M. Tech. Scholar, would 
like to thank Mr. Sagar Jamie , Assistant Professor, 
Department of Civil Engineering Oriental University 
Indore, for his valuable guidance from the commencement 
of the work to the completion of the work along with his 
encouraging thoughts and fast working capabilities with 
more than one scholar. 

REFERENCES 

[1] Sagar Jamie, Dr. M.P. Verma, Vinay Dhakad, (2017), “Flat 
Slab Shear Wall Interaction for Multistoried Building under 
Seismic Forces”, International Journal of Software & 
Hardware Research in Engineering (IJSHRE) ISSN: 2347- 
4890 VoL-05, Issue-3, pp. 14-31. 

[2] C. Marthong, T. P. Agrawal, (2012), “Effect of Fly Ash 
Additive on Concrete Properties”, International Journal of 
Engineering Research and Applications, ISSN: 2248-9622 
Vol.-02, Issue-04, pp. 1986-1991. 

[3] Surendra Chaurasiya, Sagar Jamie, (2018), “Determination 
of Efficient Twin Tower High Rise Building Subjected to 
Seismic Loading”, International Journal of Current 
Engineering and Technology, INPRESSCO, E-ISSN 2277 - 
4106, P-ISSN 2347 - 5161, Vol. 8, No. 5, pp. 1200 - 1203, 
DOI: https://doi.Org/10.14741/iicet/v.8.5.l 


www.iiaers.coin 


Page | 295 






International Journal of Advanced Engineering Research and Science (IJAERS) 
https://dx.doi.org/10.22161/iiaers.73.43 


[Vol-7, Issue-3, Mar- 2020] 
ISSN: 2349-6495(P) / 2456-1908(0) 


[4] Archit Dangi, Sagar Jamie, (2018), "Determination of 

Seismic parameters of R.C.C. Building Using Shear Core 
Outrigger, Wall Belt and Truss Belt Systems". International 
Journal of Advanced Engineering Research and 

Science(ISSN : 2349-6495(P) I 2456-1908(0)),vol. 5, no. 9, 
pp.305-309 AI Publications, 

https://dx.doi.Org/10.22161/iiaers.5.9.36 

[5] Ms. Priyanka Soni, Mr. Purushottam Lai Tamrakar, Vikky 

Kumhar, (2016), “Structural Analysis of Multistory Building 
of Different shear Walls Location and Heights”, 

International Journal of Engineering Trends and 

Technology, ISSN: 2231-5381 Vol.-32, Issue-01, pp. 50-57. 

[6] Mohd. Arif Lahori, Sagar Jamie, (2018), "Investigation of 

Seismic Parameters of R.C. Building on Sloping Ground", 
International Journal of Advanced Engineering Research and 
Science, (ISSN: 2349-6495(P), 2456-1908(0)), vol. 5, no. 8, 

pp.285-290 AI Publications, 

https://dx.doi.Org/10.22161/ijaers.5.8.35 

[7] Suyash Malviya, Sagar Jamie, (2019) ,“Determination of 
Optimum Location of Rooftop Telecommunication Tower 
over Multistory Building under Seismic Loading”, 
International Journal of Advanced Engineering Research and 
Science(ISSN : 2349-6495(P) I 2456-1908(0)),vol. 6, no. 2, 
2019, pp. 65-73, AI Publications, 
https://dx.doi.Org/10.22161/iiaers.6.2.9 

[8] Tiwari Darshita, Patel Anoop, (2014), “Study of Strength 
and Workability of Different Grades of Concrete by Partial 
Replacement of Fine Aggregate by Crushed Brick and 
Recycled Glass Powder”, International Journal of Science 
and Research, ISSN: 2319-7064 Vol.-03, Issue-06, pp. 14- 
145. 

[9] Yash Joshi, Sagar Jamie, Kundan Meshram, (2019), 
"Dynamic Analysis of Dual Structural System", International 
Journal of Research and Analytical Reviews, (ISSN: 2348- 
1269 (O), 2349-5138 (P)), vol. 6, no. 2, pp. 518-523. 

[10] Neeraj Patel, Sagar Jamie, (2019), “Use of Shear Wall Belt 

at Optimum Height to Increase Lateral Load Handling 
Capacity in Multistory Building: A Review”, International 
Journal of Advanced Engineering Research and 
Science(ISSN : 2349-6495(P) I 2456-1908(0)),vol. 6, no. 4, 
pp. 310-314, AI Publications, 

https://dx.doi.Org/10.22161/iiaers.6.4.36 

[11] Sagar Jamie and Shirish Kumar Kanungo, (2020), 
“Determination of Stable Underground Storage Reservoir 
System- Recent Advancements in Structural Engineering 
Volume 1”, LAP LAMBERT Academic Publishing, 
Mauritius, ISBN: 978-620-2-51435-4. 

[12] Taha A. Ansari, Sagar Jamie, (2019), “ Performance Based 
Analysis of RC Buildings with Underground Storey 
Considering Soil Structure Interaction”, International Journal 
of Advanced Engineering Research and Science (ISSN: 
2349-6495(P) I 2456-1908(0)),vol. 6, no. 6, pp. 767-771, AI 
Publications, https://dx.doi.Org/10.22161/iiaers.6.6.89 

[13] Roshan Patel, Sagar Jamie, (2019), “Analysis and Design of 
Box Culvert: A Manual Approach”, International Journal of 
Advanced Engineering Research and Science(ISSN : 2349- 


6495(P) I 2456-1908(0)),vol. 6, no. 3, pp. 286-291, AI 
Publications, https://dx.doi.Org/10.22161/iiaers.6.3.37 

[14] Mariyam, Sagar Jamie, (2019), "A Technical Approach to 
Flat Slab Multistorey Building under Wind Speed of 39 
m/s". International Research Journal of Engineering and 
Technology, (ISSN: 2395-0072(P), 2395-0056(0)), vol. 6, 
no. 5, pp. 7629-7636. 

[15] Mariyam, Sagar Jamie, (2019), "Wind Analysis over 
Multistorey Building Having Flat Slab-Shear Wall 
Interaction: A Review", International Journal of Advanced 
Engineering Research and Science, (ISSN: 2349-6495(P), 
2456-1908(0)), vol. 6, no. 5, pp. 340-344, AI Publications, 
https://dx.doi.Org/10.22161/iiaers.6.5.45 

[16] Prakash Mandiwal, Sagar Jamie, (2019), “Tensile Strength 
& Durability Study on Self-Curing Concrete as a Partial 
Replacement of Cement by PEG-400”, International Journal 
for Research in Engineering Application & 
ManagementdSSN : 2454-9150),vol. 4, no. 10, pp. 244-248, 
doi: 10.18231/2454-9150.2018.1314 

[17] Surendra Chaurasiya, Sagar Jamie, (2019), “Twin Tower 
High Rise Building Subjected To Seismic Loading: A 
Review". International Journal of Advanced Engineering 
Research and Science (ISSN : 2349-6495(P) I 2456- 
1908(0)), vol. 6, no. 4, pp. 324-328, AI Publications. 
https://dx.doi.Org/10.22161/iiaers.6.4.38 

[18] Archit Dangi, Sagar Jamie, (2019), Stability Enhancement of 
Optimum Outriggers and Belt Truss Structural System", 
International Research Journal of Engineering and 
Technology, (ISSN: 2395-0072(P), 2395-0056(0)), vol. 6, 
no. 2, pp. 772-780. 

[19] Prafoolla Thakre, Sagar Jamie, Kundan Meshram, (2019), 
“A Review on Opening Area with Respect to Wall Area in 
Shear Wall for Multistoried Building ", International Journal 
of Research and Analytical Reviews, (ISSN: 2348-1269 (O), 
2349-5138 (P)), vol. 9, no. 3, pp. 156-161. 

[20] Romesh Malviya, Sagar Jamie, Kundan Meshram, (2020), 
"Examination on Increasing Stability of Multistoried 
Building: A Theoretical Review", International Journal of 
Advanced Engineering Research and Science, (ISSN: 2456- 
1908 (O), 2349-6495(P)), vol. 7, no. 1, pp. 162-164. 
https://dx.doi.org/10.22161/iiaers.71.22 

[21] Prafoolla Thakre, Sagar Jamie, Kundan Meshram, (2020), " 
Opening Area Effect of Shear Wall in Multistorey Building 
under Seismic Loading", International Journal of Advanced 
Engineering Research and Science, (ISSN: 2456-1908 (O), 
2349-6495 (P)), vol. 7, no. 2, pp. 122-129. 
https://dx.doi.org/10.22161/iiaers.72.17 

[22] Sagar Jamie and Roshan Patel, (2020), “Analysis and Design 
of Box Culvert- A Manual Approach in Structural 
Engineering”, LAP LAMBERT Academic Publishing, 
Mauritius, ISBN: 978-620-0-78760-6. 

[23] Mohit Kumar Prajapati, Sagar Jamie, (2020), " Strength 
irregularities in multistoried building using base isolation 
and damper in high Seismic zone: A theoretical Review", 
International Journal of Advanced Engineering Research and 
Science, (ISSN: 2456-1908 (O), 2349-6495(P)), vol. 7, no. 
3, pp. 235-238. https://dx.doi.org/10.22161/iiaers.73.37 


www.iiaers.com 


Page | 296 
















